MOUNTI NG BOARD AND ELECTRONI C DEVI CE USI NG THE SAME BACKGROUND OF THE

| N\VENTION 1. Field of the Invention [0001] The present invention relates to
a nounting board on which an electronic conponent can be flip-chip nounted
usi ng bunp el ectrodes, and to an electronic device using the nmounting
board. 2. Description of the Related Art [0002] In known electronic

devi ces, an electronic conponent, such as a sem conductor elenent, is
flip-chip nounted on a circuit board using bunp el ectrodes. Such

el ectroni c devices are fornmed by nounting the el ectronic conponent having
bunps face-down on connection electrodes formed on the circuit board,
filling a gap between the circuit board and the el ectronic conponent with
sealing resin, and heat- hardening the sealing resin in an oven. The
sealing resin between the circuit board and the el ectroni c conmponent
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conponent and the circuit board. [0003] In such electronic devices, for
exanpl e when BACKGROUIYD GF THEISVESTION bunp el ectrodes, an insulation
filmis formed over wring electrodes to prevent the solder from spreading
(wetting) nore than necessary The insulation filmis also useful, for
exanpl e, for do L priate portion of netal plating, such as Au,

or in order t Sodagve I | £ ppe ff.from
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formed on substantially the entlrety of a surface of a circuit board 30.
The i nsul at i of€YIFY Hing ths 2ousHes PeYdnor ti ons or uncoat ed portions 3lain a
one-to-one rehalgefipMohbf MeRdlfefAGCt rodes 32. Each of the opening portions

[0002] In known electronic devices, an electronic component, such as a
semiconductor element, is flip-chip mounted on a circuit board using bump electrodes.
Such electronic devices are formed by mounting the electronic component having
bumps face-down on connection electrodes formed on the circuit board, filling a gap
between the circuit board and the electronic component with sealing resin, and heat-
hardening the sealing resin in an oven. The sealing resin between the circuit board
and the electronic component contributes to mitigation of thermal stress applied to the
bumps due to the difference in thermal expansion coefficient between the electronic
component and the circuit board.

[0003]  In such clectronic devices, for example when solder bumps are used as the
bump electrodes, an insulation film is formed over wiring electrodes to prevent the
solder from spreading (wetting) more than necessary. The insulation film is also
useful, for example, for covering an appropriate portion of metal plating, such as Au,
or in order to prevent the wiring electrodes from being stripped off from the circuit
board.

[0004) Figs. 8 and 9 show the structure of an electronic device of the related art.
[0005] An insulation film 31 is formed on substantially the entirety of a surface of
a circuit board 30. The insulation film 31 has opening portions or uncoated portions
31a in a one-to-one relation with wiring electrodes 32. Each of the opening portions

31a is slightly wider than the corresponding wiring electrode 32 in order to improve



to inprove -1 the positional accuracy. Small recesses 31b each having a
depth equal to the thickness of the insulation film31 are forned at both
sides of each wiring electrode 32. The insulation film31 is typically
formed by printing solder resist, and the thickness of the insulation film
31 is about 30 mto 50 m [0006] An electronic conponent 33 is flip-chip
nount ed on the nounting board 30 by connecting bunp el ectrodes 34 with
portions of the wiring el ectrodes 32 exposed at the opening portions 3la.
When sealing resin 35 is filled in a gap between the circuit board 30 and
the el ectronic conponent 33, the sealing resin 35 flows through the gap

and over the insulation film 31 by capillary acti on. Fbweger t he éeceﬁses
31lb have a s vol u t hus.causi ng ai es 36 t e trapped. The
trapped air bgﬁ%?ogétl%ﬁedggﬁ% %3@ §BCF%e%é{tb g?’ﬁ‘t"@& ajdgpthicqupldp thsridirkaess) i ng
resin 35, thusgt E&QHﬁllﬂﬂm' filfh 37 8k f@Rielial Moth[smaga eet%ﬁ “HHQ PREFodes aﬁ.@nese
Unexam ned Patent Application Publication . 375 one net
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de-air the sealli | vacuum or by applying ultrasonic

vi brati on. [Oélbgg?a%%ﬁwgﬂ ‘Xglzf@'ﬁﬁ“ag‘ Z-ﬁoani’rg process is not always effective
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i nvention al s&™ptP501E "ié?s lé&%c%ﬂ e ’ggiﬁl’sé‘&%glstlﬂ%dt‘?[‘ng%%g Theﬁ‘ r e"séfgg%t d and
having a voi d'bBﬁrﬂ%O%hﬂ‘tlfetélE&romc component 33, the sealing resin 35 flows through the gap
and over the insulation film 31 by capillary action. However, the recesses 31b have a
small volume, thus causing air bubbles 36 to be trapped. The trapped air bubbles 36
cause voids to be generated in the hardened sealing resin 35, thus reducing its
reliability.
[0007]  As proposed in Japanese Unexamined Patent Application Publication No.
8-153752, one method to overcome such a problem is to insert the sealing resin and
then defoam or de-air the sealing resin by applying a vacuum or by applying ultrasonic
vibration.
[0008] However, such a de-airing process is not always effective to remove the

trapped air, and voids may still be caused.

SUMMARY OF THE INVENTION

[0009]  Accordingly, the present invention provides a mounting board in which
recesses formed between an insulation film and wiring electrodes are reliably filled
with sealing resin.

{0010] The present invention also providés an electronic device using this
mounting board and having a void-free structure.

[0011] In an aspect of the present invention, a mounting board includes a base
substrate having a first principal surface; a wiring electrode formed on the first
principal surface of the base substrate; and an insulation film which partially covers
the first principal surface of the base substrate and the wiring electrode. The

insulation film has a coated portion where the base substrate and the wiring electrode



[0011] In an aspect of the present invention, a nmounting board includes a
base substrate having a first principal surface; a wiring el ectrode forned
on the first principal surface of the base substrate; and an insulation
filmwhich partially covers the first principal surface of the base
substrate and the wiring electrode. The insulation filmhas a coated
portion where the base substrate and the wiring el ectrode are coated with
the insulation film and an opening portion where the base substrate and
the wiring electrode are not coated with the insulation film An electronic
conponent may have a bunp el ectrode fornmed so as to correspond to the
wiring electrode in the opening portion, via which the electronic
conmponent nay abecaardnviduthe oasulation fibmndridg dpesing portivg voled i bagodfubki@die May
straddl e the wirin eJec*rod& and thereby forma recess on each side of

the wiring el apd thsguiring electig eo‘if%ﬁ?'r@aﬁ?gr“(iﬁb ¢ ippplatien filmy Ad elertidniF of t he
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wiring electrode, for exa A gap between t r rinci pal rface of
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resin. In this nting .bo L/T > 2 is satisfied, where L denotes the
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i nsul ation fil i s .greater than or ual tqQ a predeterm.ned val ue, thus
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structure. [00131 More specifically, by satisfying L/T 2- 2, the width L of

a recess for mewunting boaed.dg€i iy spiisficd owhére Lrdenates thel nyinimem eddthcbfagpottiat t he
alize a void-f rleg structure. Therefore,
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[0012] The ratio of the minimum width L of the portion of the base substrate
exposed at the opening portion in the insulation film to the thickness T of the
insulation film is greater than or equal to a predetermined value, thus ensuring that
each recess formed between the opening portion and the wiring electrode is filled with
the resin and ensuring a void-free structure.
[0013] More specifically, by satisfying L/T = 2, the width L of a recess formed in
the opening portion is relatively increased so that the resin can easily flow therein to
realize a void-free structure. Therefore, a high-reliability sealed construction can be
realized. In addition, a simple sealing operation without any special de-airing
operation 1s carried out, thus reducing the production cost.
[0014] The viscosity of the resin is one of the important factors for successful
filling with the resin. The viscosity of the resin depends upon the temperature;
however, a preferable viscosity range is from .02 Pa*s to 10 Pa*s, and more
preferably from 0.4 Pa®s to 7.3 Paes.
[0015] In another aspect of the present invention, 8 mounting board includes a
base substrate having a first principal surface; a wiring electrode formed on the first

principal surface of the base substrate; and an insulation film which partially covers



operation is carried out, thus reducing the production cost. [00141 The
viscosity of the resin is one of the inportant factors for successful
filling with the resin. The viscosity of the resin depends upon the
tenperature; however, a preferable viscosity range is fromO0.02 Pa-s to 10
Paes, and nore preferably fromO0.4 Pa*s to 7.3 Pa*s. [00151 I n anot her
aspect of the present invention, a nounting board includes a base
substrate having a first principal surface; a wiring electrode formed on
the first principal surface of the base substrate; and an insulation film
which partially covers the first principal surface of the base substrate
and the wiring electrode. The insulation filmhas a coated portion where

the base substjagg Q@,@c el | the insul ation
film and an uncoa% %@ﬁﬂgﬂr#\ﬁﬁg}e?a?ﬁ%{bgg@ga@%@’gt%’r@lgi%ggle\gﬁ%&t' hthewi ring
el ectrode ar e imsatativodilmchania chatediporiins whatei thibdse substrAk Hidabé wirriglele@R@@ONENt
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of the base substrate n e el ectronic conponent is W th seal | ng
resin. In thecompotdnhgapavels birhp clecoadedfdrmar $o #3no ebrrédpend stk atifign fil m

i ncludes a first coat e](]j ortion and a second  coated portion which extend
subst anti al | y eEqUPeE 1At f‘e&%lgéﬁ’étﬂpfbmewhlﬁk the electrgpisgompenst ey s anunged
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el ectrode, and the uncoated portTion between rst and second coa
portions is opedthereicenbiendmpondns isdfillddalitly sealingaginn dh ithe mourting bohrd, 1@

| ectrode. [001 In . this.case, the.insylation filmis forned on
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of the Wi ringceiedhsaee whihdxidhasBodisntially ispRhllel {EEGRADthe: Withhy ch air can be
entrapped, bet Weenf)% Si ?j”e surxf aceS of they\l/vi %ﬁ%lge e%gctroden\e‘:ﬁr?d an i nner
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torealize a \@?rlu(ljg: I:l[agtreod%,t arn'ﬁ%éj Urcoated portion between the first and second coated
portions is open and extends substantially orthogonally to the wiring electrode.
[0016] In this case, the insulation film is formed on appropriate portions of the
wiring electrode rather than on the entirety of the wiring electrode, and there is no
small recess, in which air can be entrapped, between a side surface of the wiring
electrode and an inner sidewall of each coated portion. Therefore, the resin easily
flows therein to realize a void-free structure.
[0017] Since the uncoated portion between the first and second coated portions is
open orthogonally to the wiring electrode, there occurs no air entrapment when filled
with the resin. Therefore, a high-reliability void-free sealed construction can be
realized.
[0018] In still another aspect of the present invention, a mounting board includes a
base substrate having a first principal surface; at least one wiring electrode formed on
the first principal surface of the base substrate; and an insulation film which partially
covers the first principal surface of the base substrate and the wiring electrode. The
insulation film has a coated portion where the base substrate and the wiring electrode
are coated with the insulation film, and an opening portion where the base substrate

and the wiring electrode are not coated with the insulation film. An electronic

component may have a bump electrode formed so as to correspond to the wiring
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[ 00171 Since the uncoated portion between the first and second coated
portions is open orthogonally to the wiring el ectrode, there occurs no air
entrapnment when filled wth the resin. Therefore, a high-reliability

voi d-free scal ed construction can be realized. [00181 In still another
aspect of the present invention, a nounting board includes a base
substrate having a first principal surface; at |east one wring el ectrode
formed on the first principal surface of the base substrate; and an
insulation filmwhich partially covers the first principal surface of the
base substrate and the wiring electrode. The insulation filmhas a coated
portion where the base substrate and the wiring electrode are coated with
t he insul ati orldcirbdg instheopaningpsmtion vipowhich thediet@nidwnijaaenisubshe Bbentednd
the wiring el ect ode are not, coated with the insulation film An electronic
conponent rmay N 037 o BaR Betpgemid 19 paipcipal witace shda dasesubsieate

wiring -4 eleghg %eeléd}ohﬁ%%% ket 9 mécf»bf?ﬁlgegglbg é’gﬂl o lL%S]OﬁLt%r% tgc}glapd ?tine ot
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In the mounting board, the wring electrode is

filled with segling.resin
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and the openi RgteR@ évePq pluali *a%t rm ogonal to the wiring
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anot her aSpecbomﬁfréé”@mﬁfu%%tthér@f(ﬁggé RAizean el ectronic device includes the
above-descri bed nounting board; the electronic conponent nounted on the

mount i ng boar 03¢ corin@btllanthmmnﬁthelpmsbntadeenmnramelmrmlmvnfe t he

W rin el ectrode ortion or the uncoated ortlon of
t he rrgunt i ng 1nc(ijudes>ti1t2: a%ove escn dmgurﬂmg%og ; the electron;[c component mounted on

the mounting board by connecting the bump electrode with a portion of the wiring
electrode exposed at the opening portion or the uncoated portion of the mounting
board; and the sealing resin filled and hardened in a gap between the first principal
surface of the base substrate and the electronic component.

[0021]  An electronic device using the above-described mounting board realizes a
void-free sealed structure having high reliability, while requiting no special defoaming
or de-airing operation.

[0022] Other features and advantages of the present invention will become
apparent from the following description of embodiments of the invention which refers

to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Fig. 1 is an exploded perspective view of an electronic device according to
a first embodiment of the present invention;

[0024] Fig. 2 is a cross-sectional view of the electronic device shown in Fig. 1;
[0025] Figs. 3A and 3B are tables of experimental results of the occurrence of
voids with changes of the length L1 of a recess and the thickness T of an insulation

film, in which Fig. 3A shows the experimental result for resin viscosity of 0.4 Pa-s and

Fig. 3B shows the experimental result for resin viscosity of 7.3 Pa-s;



board; and the sealing resin filled and hardened in a gap between the first
principal surface of the base substrate and the el ectronic conponent.

[ 0021] An el ectronic device using the above-descri bed nounting board
realizes a void-free sealed structure having high reliability, while
requiring no special defoam ng or de-airing operation. [0022] O her
features and advantages of the present invention will becone apparent from
‘the follow ng description of enbodi nents of the invention which refers to
t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [0023] Fig. 1
I s an expl oded perspective view of an electronic device according to a
first enbodi nent of the present invention, [0024] Fig. 2 is a

cross- sect i ondP02flew Big. 4 ire2 plperieworfiaomeidificationsif therelectrofiaylevice ac¢ddfiag]to

Figs. 3A and . of, experinental..results of.the occurrence of

voids with chgﬁaggéf:%'bg‘%h@%?te%%“ﬂ § 4G 5’0?1882@§e]§th?fls[‘11i’é’efvﬁ?eglzﬁ%§’§mg of an
i nsul ati on ficle@rodd’ a“ﬂitlﬁbéﬁhﬁlgfﬁicﬁ@pm t he experi mental result for resin
viscosity of 0.4 Pas and ig. 3B shows the experinental result for resin

viscosity of 10087ba- sFig. Kisjan@xplodes perspective wiepyl afanelestonit davinpaicbiding toon of

t he el ectroni i i first enmbodi ment, show ng anot her
posi ti onal rel%as %glﬁgﬁ}bgﬁglg{n\?\ggﬁw%ﬁeesevxtﬁhrg‘l’eﬁlgon’el ectrodes and the opening

portions; [O0020028Fi g.Fig. 6 & axrosxatiiudabvieRTof AR eleicMEni¥ ideVicOficcartifd ®C4 thali C
devi ce according to a second enbodinent of the present invention; [0028]
Fig. 6 is a crobedigeat pighepresstdnsntioni el ectroni c device according to a

third enbodigﬁ&@of . 8 ' L.en: Fi | .nerspective
vi ew of a nounti nb bolfalg? %faei%ﬁsg)ggr‘gﬁ\étﬁ%h?gmguelgl?@msr#lgmz ieiﬁ%“fﬁﬂ%g‘f@e

shown in Fig. 6;

[0030] Fig. 8 is an exploded perspective view of an electronic device of the related

art; and

[0031] Fig. 9 is a cross-sectional view of the electronic device shown in Fig. 8.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0032]  Figs. 1 and 2 show an electronic device according to a first embodiment of

the present invention.

[0033]  In this electronic device, an electronic component 10 is packaged by face-
down mounting on a mounting board 1.

[0034] The mounting board 1 is formed of a ceramic board such as an alumina
board, a dielectric board made of ceramics, a multilayer ceramic board, a glass board,
a crystalline board, or an airtight board made of glass epoxy resin. A plurality of (in
this example, six) wiring electrodes 2 extending in parallel to each other are formed on
a surface of the mounting board 1. In the first embodiment, one set of three wiring
electrodes 2 faces another set, the electrodes of each set being spaced a predetermined
distance apart from each other. An insulation film 3, such as solder resist, having
substantially a uniform thickness is further formed on approximately the entire surface
of the mounting board 1 using a technique such as a screen printing process so as to
overlie the wiring electrodes 2. The insulation film 3 has a predetermined number of
(in this example, six) opening portions 3a. Portions 2a of the wiring electrodes 2 are

exposed at the opening portions 3a.



[0030] Fig. 8 is an expl oded perspective view of an el ectronic device of
the related art; and [0031] Fig. 9 is a cross-sectional view of the

el ectroni c device shown in Fig. 8 DESCRI PTION OF EMBODI MENTS OF THE

| NVENTI ON [0032] Figs. 1 and 2 show an el ectronic device according to a
first enbodi ment of the present invention. [0033] In this electronic

devi ce, an electronic conponent 10 is packaged by face- down nmounting on a
nounting board 1. [0034] The nounting board 1 is formed of a ceram c board
such as an alumna board, a dielectric board nade of ceramcs, a

mul tilayer ceram c board, a glass board, a crystalline board, or an
airtight board nmade of glass epoxy resin. A plurality of (in this exanple,

six) wiring el[ge3s)odeas ghawid RN theopRaAing poftions 3a 8RR ifdulfiondlim F geed on
a surface of the nDuntlng board 1. In the first enbodi nent, one set of

three wiring subsantieByeshoganakieshalengituting directidneofdhewiringddstroflesshahd set

bei ng spaced termne di st ance rt. fromeach other,. An.insul ation
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using a techni que such as a screen printing process so as to overlie the
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orthogonal to the | ontgi tudinal directjon of the wiring el ectrodes 2, and
each openi ng HHfknesnofihe mgulation Blm dds mdicatedbytTh lyjthis smbpdimesat efthe espondi ng
wiring electe : s fi . [ f.udinal |ength of each recess
3b (the di sta%@gﬁtl%éttwgﬁnlggﬁ%rh%“é‘ﬁsmptastgge%11912%‘%h wiring electrode 2 and an
i nner sidewall of the L1/T=2

L2T=22
[0036] In other words, the ratio of the minimum width L of a portion of the
mounting board 1 exposed at each opening portion 3a to the thickness of the insulation
film 3 is greater than or equal to 2.
{0037] The electronic component 10 is formed of a semiconductor device such as
an IC, a ceramic device, or the like, and has a plurality of (in this example, six) bump
electrodes 11 fixedly formed on one principal surface thereof. The bump electrodes
11 may be formed of metal bumps mainly made of Au, Ag, Pd, or Cu, or solder
bumps. In this embodiment, the bump electrodes 11 are formed of solder bumps. The
bump electrodes 11 are bonded with the portions 2a of the wiring electrodes 2 exposed
at the opening portions 3a by applying a combination of ultrasonic waves and
pressure, a combination of heat and pressure, or a combination of ultrasonic waves,
heat, and pressure to the exposed portions 2a. After the electronic component 10 is
packaged by face-down mounting on the mounting board 1, sealing resin 20, such as
epoxy resin, is injected by a dispenser into a gap between the mounting board 1 and
the electronic component 10, and is then hardened. Examples of the sealing resin 20
include thermosetting resin and UV hardening resin. Preferably, the viscosity of the
resin 20 is 0.02 to 10 Pa-s in order to ensure that the recesses 3b are filled with the

resin 2(}.



correspondi ng opening portion 3a) is indicated by L1; the |ateral distance
bet ween the opposing inner sidewalls of each opening portion 3a is

i ndicated by L2, and the thickness of the insulation film3 is indicated
by T. In this enbodinent of the invention, the following relationships are
satisfied: L1/ T>2 L2/T>2 [0036] In other words, the ratio of the m ni num
width L of a portion of the nounting board 1 exposed at each openi ng
portion 3a to the thickness of the insulation film3 is greater than or
equal to 2. [0037] The el ectronic conponent 10 is fornmed of a sem conductor
device such as an IC, a ceramc device, or the like, and has a plurality
of (in this exanple, six) bu el ectrodes 11 fixedly forned on one

princi pal sur fl8@38]t heFigaf3A Bshayw expecimeotié sesulisl ofrthg obmrdenceneforoids wiht al

bunps mainly de of . Au, Al d,. .or Cu,.or | der, bunps,. .In this
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into a gap between the nounting boar and toni'c conponent 10,
and is then hahdetiedatibebithpllagtioL1 bhihe sezbs Jtgtorths thick@ss T 6£ihe desulation

permoset ] 00 el b SN DRLEING Lecta Sl A SERSY 0
S T e Sl B o AR S
and the thi ckegead tor2,ghe regessenBuweneisoecesstilly flled with the sealing resin 20 without air

entrapped, regardless of the viscosity of the resin 20. Consequently, a high-reliability

void-free electronic device was realized.

[0041] In this experiment, the width L2 of each opening portion 3a was 100 pm.

When the L2/T ratio was greater than or equal to 2, similar results to those shown in

Figs. 3A and 3B were obtained.

[0042] Fig. 4 shows a modified form of this embodiment, having a different

positional relationship between each opening portion 3a in the insulation film 3 and

the corresponding wiring electrode 2.

[0043]  Inthe example shown in Fig. 1, each opening portion 3a in the insulation

film 3 ts substantially orthogonal to the longitudinal direction of the corresponding

wiring electrode 2. In the example shown in Fig. 4, in contrast, each opening portion

3a is formed around one end of a wiring electrode 2 forming a U-shaped recess 3b.

When L/T = 2 is satisfied, where L denotes the minimum width of a portion of the

mounting board 1 exposed at the opening portion 3a, that is, the distance between a

side surface of the wiring electrode 2 and an inner sidewall of the opening portion 3a,
and T denotes the thickness of the insulation film 3, the recess 3b can be successfully
fitled with the sealing resin 20 to realize a void-free structure.
[0044] Fig. 5 shows an electronic device according to a second embodiment of the

present invention. The same reference numerals are given to the same portions as

those in the first embodiment, and a duplicate description thereof is omitted. Here, in

8-
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[ 00391 Fig. 3A shows the experinental result when the viscosity of the
sealing resin 20 is 0.4 Pa-s, and Fig. 3B shows the experinental result
when the viscosity of the sealing resin 20 is 7.3 Pa-s. [00401 As seen
fromthe tables shown in Figs. 3A and 313, voids were observed when the
ratio of the length L1 of the recess 3b to the thickness T of the
insulation film3, i.e., L1/T, was |lower than 2, whereas no void was
observed when the L1/ T ratio was greater than or equal to 2. Thus, when
the L1/ T ratio was greater than or equal to 2, the recesses 3b were
successfully filled wwth the sealing resin 20 without air entrapped,
regardl ess of the viscosity of the resin 20. Consequently, a

hi gh-rel i abi | ithiy moygiing beasd, 18/ € &20m satistied, wierehs demnds the chinitfidd thicknosst hi s

experinment, the.wdth L2 of h eni.n ortj 3a was 100 PM Wen the
L2I/o T ratio \A/aé)?gfséﬁ{l@?ecf’ﬂ‘iﬁoagﬁ%gﬁ%;f‘s?Bg‘%, agﬁsﬁg{aﬁ’t‘mF%%ﬂF‘E@nqed’ftaﬁé@éo%%m
in Figs. 3A @,ﬁﬁioﬁ%_were obt ai ned. [0042] Fig. 4 shows a nodified form of

this enbodi ment, having a different positional relationship between each
openi ng porti ¢M48h i nintthesdcordierabodiment, thaigsudatidn filined descrileesipio i fivgt Wi ri ng

el ectrode 2. [00431 In.the exanple shqwn in FiLg. 1, . each opening . portjion 3a
in the insul a%?lg’ﬂgllqe’flpf%r elf’(‘se)és nﬁbﬂ"a‘ﬂ?‘ﬁ%@&/&& t%@%ﬂgﬁ‘et%@s‘f’ﬁ S‘T’Q?%GF?‘?} nal

direction of pbRICROA RS BWHIEH kel ih ipRaIIel BChEPGBervith B pldaBicAXATR SFacRizoWn i n
Fig. 4, in contrast, each opening portion 3a is for rreg around one end of a

Wi ring el ect r Sisecbetwesnmnd ghich are phstaatizlicenthopgenal to Weewiring Tlestraddss. The

satisfied, wh e hicoum wi dt h of a.portion of _.the nounting
board | exposgé&gke dﬁg&%ﬂp@%%tﬁge@gﬁfﬂ%{ﬁ" gcopﬂg?at?%,gorpﬂgs Jg?%{%ﬁc@eﬂet ween a
side surface eibstdnéially vithgoahlBClortheleorzspordiimiwirielectodenal | of the opening
portion 3a, ﬁg@l T denotes the thickness of the insulation film3, the

recess 3b canl®M6Lcddalteihg fjrst embedimeny, this embodimant degs peidiane 2pair of r eal i ze

a voi d-f1 €€ StclCbiidimed BRI/l sfies Bt SRAWinAR b6 2 e HRYLEE pBRR% N9

to a second errboﬁl ment
between the first and second coated portions 4 and 5 allows a gap between the

mounting board 1 and the electronic component 10 to be filled with the sealing resin
20 without any air being entrapped. A void-free sealed construction can therefore be
realized.

[0047] Figs. 6 and 7 show an electronic device according to a third embodiment of
the present invention. The same reference numerals are given to the same portions as
those in the first embodiment, and a duplicate description thereof is omitted. Here, in
this mounting board, L4/T4 = 2 is satisfied, where L4 denotes the minimum thickness
of acoated portion 8 and T4 denotes a clearance of an frame-shaped uncoated
portion 9.

[0048]

[0049] In the third embodiment, the insulation film 3 described in the first
embodiment is replaced with an insulation film formed of a first coated portion 7
which is coated upon an inside portion of the mounting board 1 including the inner
ends of the wiring electrodes 2, and the second coated portion 8 which is coated upon
the outer peripheral portion of the mounting board 1 including the outer ends of the
wiring electrodes 2. the frame-shaped uncoated portion {opening portion) 9 is formed

between the first and second coated portions 7 and 8. In other words, the uncoated



present invention. The sanme reference nunerals are given to the sane
portions as those in the first enbodinment, and a duplicate description
thereof is omtted. Here, in -8 this nounting board, L3/T3 a 2 is
satisfied, where L3 denotes the m ninumthickness of first and second
coated portions 4 and 5 and T3 denotes a clearance of an uncoated portion
6. [0045] In the second enbodiment, the insulation film3 described in the
first enbodinent is replaced with an insulation filmfornmed of the first
and second coated portions 4 and 5 which extend in parallel to each other
with a predetermned spacing therebetween and which are substantially
orthogonal to the wiri ng el ectrodes 2. The uncoated portion 6 between the
first and secd@ibAissybPerially eghagambioshs wirngesiectrmodes?,and ﬁaﬂeho}sl ovl::r theh
orthogonal ly tg.: onding wiring electrode 2. [0046] Unlike the

fi rstgenbod?/nevﬁfl?lgt%ﬁ?ga%%gdi ment does not have a pair of recesses forned

on the two si d6850)f eAskn theséddad ehdolinRAe this efBEditRaPas8 RoPRIVE1aQBcels
between the first and second coated portions 4 and 5 allows a gap between

the rmounting IPEEdAt sachide ofeaeh wisingmleqtrode Ap dhe apeniag pertibe Sffptmised wi t h t he

sealing resin ] ' ' ed. A.void-free al e
const rgct i on ccgﬁ@ntlwg% %&lgla%ém%%g??);@gg&%uﬁg?wﬁ"&’s@le%rogﬁ%i?angEﬁwﬁé ng
el ectroni c deveshe2@fitled il ngapttetaecnhthe thoenethoranl afd the lehRtrbfie $6Mbonent 10

i nvention. The s reference nunerals are given to the same portions as
those in the PP?@%%B&?W}%MI% Guphe eeningosiéon dedndre subenssfolly fitled

omtted. Her ey s ' T ' I sfied, where L4
denotes the m’wr#Hr}ll}%E%ﬁlﬁ% Egr%iei{;iéﬂ’ ﬂgl*st}gﬁfg%ﬁéé\ﬁﬁ%‘érre? isig)arilé(gmzl?i%"c?‘ﬁmdenot es a
cl earance of 49051} aneTlshmpedt mmemands ngdirhiteitohe aHoRO4184cribE & OiiBddilRnishe

third embodi mi&iS’Z] ' hel‘lilcnospuelnﬁlltgip%ptignid 1rsn f(:))’mge%sig rtlilebs?lgpé (r:]f at frrlsmé imrt?lg third
embodiment; however, this is merely an example. The opening portion 9 may be
formed as two continuous opening portions, one being transverse to the first set of the
wiring electrodes 2, and the other continuous opening portion being transverse to the
remaining wiring electrodes 2.
[0053) In the above-described embodiments, the bump electrodes 11 formed on
the electronic component element 10 are bonded with the wiring electrodes 2 on the
mounting board 1. The present invention is not limited thereto The bump erlectrodes
11 may be formed instead on the wiring electrodes 2, and the bump electrodes 11 may
be bonded with electrodes on the electronic component element 10.
[0054] The electronic component 10 of the present invention is not limited to a
semiconductor device, and may be a piezoelectric component including a SAW
(surface acoustic wave) device.
[0055]  Also, the locations of the uncoated portions (opening portion) where a
mounting board and wiring electrodes are not coated with an insulation film, are not
limited to the locations shown herein. The uncoated portions may be formed midway
along the wiring electrodes, or may be formed around the trailing ends of connection
electrodes, for example.
[0056] Although the present invention has been described in relation to particular

embodiments thereof, many other variations and modifications and other uses will

-10-



enbodi ment is replaced with an insulation filmformed of a first coated
portion 7 which is coated upon an inside portion of the nounting board 1
including the inner ends of the wiring electrodes 2, and the second coated
portion 8 which is coated upon the outer peripheral portion of the
nmounting board 1 including the outer ends of the wring electrodes 2. the
frame- shaped uncoated portion (opening portion) 9 is forned between the
first and second coated portions 7 and 8. In other words, the uncoated -9
portion 9 is substantially orthogonal to the wiring el ectrodes 2, and
extends over the wring electrodes 2. [0050] As in the second enbodi nent,
this enbodi nent does not have a recess forned at each side of each wring
el ectrode 2. Thseompapparent pothoseoskilledfiothesart. Theoefoientheysesehisinn@ltion is not

substantial | y,or. onal tao.the wiring.electrodes 2, and the sealing resin
20 filled in émb‘;{%o"%é%\ﬂéeﬁ&{cl@s%ﬂfﬁqeﬁ "hoard 1 and the el ectronic

conponent 10 easily flows in the opening portion 9. The opening portion 9
can be successfully filled wth the sealing resin 20, thus realizing a
voi d-free seal ed construction. [0051] The present invention is not limted
to the above-descri bed enbodi nents. [0052] The opening portion 9 is forned
in the shape of a franme in the third enbodinent; however, this is nerely
an exanple. The opening portion 9 nay be forned as two continuous opening
portions, one being transverse to the first set of the wring el ectrodes
2, and the other continuous opening portion being transverse to the
remaining wiring electrodes 2. [0053] In the above-descri bed enbodi nents,
the bunp el ectrodes 11 forned on the electronic conmponent elenment 10 are
bonded with the wiring electrodes 2 on the nounting board 1. The present
invention is not limted thereto The bunp el ectrodes 11 may be forned
instead on the wiring electrodes 2, and the bunp electrodes 11 may be
bonded with el ectrodes on the el ectronic conponent el enent 10.

11-



[ 0054] The el ectronic conponent 10 of the present invention is not limted
to a sem conductor device, and nay be a piezoel ectric conponent including
a SAW (surface acoustic wave) device. [0055] Also, the locations of the
uncoat ed portions (opening portion) where a nounting board and wiring

el ectrodes are not coated wth an insulation film are not |imted to the
| ocati ons shown herein. The uncoated portions may be fornmed m dway al ong
the wiring el ectrodes, or may be formed around the trailing ends of
connection electrodes, for exanple. [0056] Although the present invention
has been described in relation to particular enbodi ments thereof, many

ot her variations and nodifications and other uses will becone apparent to
those skilled in the art. Therefore, the present inventionis not |imted
by the speci f I WHANTSIS CEAIMEBRdSei n. WHAT IS CLAIMED I'S: 1. A nounting board
conprising: a base substrate having a first principal surface; a wiring

el ectrode fornmed on the fir.st I,nci pal. surface of the base substrate; and

ri
an insulation film ﬁdﬂO‘B%l'F’gPE"I‘rfifo V&8 the first principal surface of
the base substrate and {hgcMubkipde LGRS & BES rihagalisggg&ation filmhaving a
coated portion where the base substrate ang the wring electrode are
coated with the insul at iaovirihg Eleytroderfdrmed apebaifing poincipalosurfabeofehe hasebase
substrate and t? Wring electrode are not coated with the insulation
film whereinSt 39’?“Fs satisfied, where L denotes the mininmmw dth of a
portion of the base subgfj i ; YRR ' k not es
the thickness of the i %sullﬁgfaiugﬁﬂgiﬁﬁ@?é@ﬁé m?ﬁ?iﬂengggggﬁpagg%g%gﬁg to
claim 1, wher ¢habasegubstrataiang thsoriringglectrode, the insulation film having a coated portion

where the base substrate and the wiring electrode are coated with the insulation film,

and an opening portion where the base substrate and the wiring electrode are not
coated with the insulation film,

wherein L/T = 2 is satisfied, where L denotes the minimum width of a
portion of the base substrate exposed at the opening portion and T denotes the

thickness of the insulation film.

2. The mounting board according to claim 1, wherein the opening portion
straddles the wiring electrode and thereby forms a recess on each side of the wiring

electrode.

3. The mounting board according to claim 1, wherein the opening portion
surrounds an end of the wiring electrode and thereby forms a U-shaped recess at the

end of the wiring electrode.

4. A mounting board comprising:
a base substrate having a first principal surface;
a wiring electrode formed on the first principal surface of the base
substrate; and
an insulation film which partially covers the first principal surface of
the base substrate and the wiring electrode, the insulation film having a coated portion

where the base substrate and the wiring electrode are coated with the insulation film,
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straddles the wiring el ectrode and thereby forns a recess on each side of
the wiring electrode. 3. The nmounting board according to claim1, wherein
t he opening portion surrounds an end of the wiring electrode and thereby
forms a U-shaped recess at the end of the wiring electrode. 4. A nounting
board conprising: a base substrate having a first principal surface; a
wiring electrode formed on the first principal surface of the base
substrate; and an insulation filmwhich partially covers the first
principal surface of the base substrate and the wiring el ectrode, the
insulation filmhaving a coated portion where the base substrate and the
wiring electrode are coated with the insulation film -12 and an uncoated

portion wher e andan hassitc JosticrodRera ittt BabesuMsirhtd An@ HRGLTRE @1RNEdNAE noC 0t ed
with the insulation film wherein the coated portion of 'the insulation film

i ncl udes a fi rcogted yathdbe inggptiomfilltand a second coated portion whi ch extend
substantially in parallel, to gach ther w.th .a predeterm ned spacin

t her ebet ween and whi ch af resulljﬁlgtc_gﬁtfﬁgﬂ?vn Ogﬁ}feHBﬂ@ﬁéﬂn t‘lflﬂl ‘t“ﬁ]g‘g%i ?ﬁﬁbcoa?ed

el ectrode, angoftln adaaaésd ekl peRicRMardBubitstalgNg prafond sgat ed
portions is open substantially orthoggnally to the wring electrode. 5. A

nount i ng boar @thed Miithiadiredpterminrdspacing ercheavasn wnd yhichfare subspntislby pa:
surface; at | L r.ng electrode formed on the first principa
surface of thgﬂﬁégggFgﬂ%é#ééhﬁfhc5%8“EWdinsulation filmwhich partially
covers the first princi g urneoitt@pértioh between the first and second coated portions is

open substantially orthogonally to the wiring electrode.

5. A mounting board comprising:

a base substrate having a first principal surface;

at least one wiring electrode formed on the first principal surface of the
base substrate; and

an insulation film which partially covers the first principal surface of
the base substrate and the wiring electrode, the insulation film having a coated portion
where the base substrate and the wiring electrode are coated with the insulation film,
and an opening portion where the base substrate and the wiring electrode are not
coated with the insulation film,

wherein the wiring electrode comprises a plurality of electrodes
extending in parallel to each other, and

the opening portion is substantially orthogonal to the wiring electrodes,

and extends over a plurality of the wiring electrodes.

6. An electronic device comprising:
the mounting board according to claim 1;
an electronic component having a bump electrode formed so as to
correspond to the wiring electrode in the opening portion, via which the electronic
component is mounted on the mounting board, and a gap between the first principal
surface of the base substrate and the electronic component being filled with sealing

resin,

13-



t he base substrate and the wiring el ectrode, the insulation filmhaving a
coated portion where the base substrate and the wiring el ectrode are
coated with the insulation film and an opening portion where the base
substrate and the wiring electrode are not coated with the insulation
film wherein the wiring el ectrode conprises a plurality of electrodes
extending in parallel to each other, and the opening portion is
substantially orthogonal to the wiring el ectrodes, and extends over a
plurality of the wiring electrodes. 6. An electronic device conprising: the
nount i ng board according to claim1; an el ectronic conponent having a bunp
el ectrode fornmed so as to correspond to the wiring electrode in the

openi ng portion, via wikdeltdRnR @uigoRthtno I EE mdusitif®bEH:g8y 0N t he
mounting board, and a gap between the first principal surface of the base

substrat e and coneeciing therbwmipceleaiioge wathta petiongoff the aningledirosle akposgd artbsi n,

t he el ectroni c_conponent unted on the nting .board by . connecting the
bunp el ect rodeop\%nfqug BBP%W“S?at?‘R%?I\?{P? gﬁ@egfoé]gf‘fl%g%arga%@sed at the
openi ng portion or the m@ﬁ@eﬁﬂffmeﬂﬂn@harﬂ%dﬁﬁl&%h'BQt\J_%@ﬁﬁﬂ:;ﬁ@ﬂQiﬁc 1
sealing resin filled and hardened in a gap between the first princip

surface of theutiaeesofdheense substrain@nd the eldatrionicoemposonponent. 7. The
el ectronic device of claim®6, wherein said sealing resin has a viscosity
range of 0.02 to 10 Pa's before hardening. 8. The el ectronic device of

claim?7, wherein sgidTid de@inicydevit @€ clafin @, #hérin/kaii J2alifp refin HA9a 9ls8Sdityoni ¢

devi ce conprising: the nounting board according to claim 4,
range of 0.02 to 10 Pa*s before hardening.

8. The electronic device of claim 7, wherein said viscosity range is 0.4 to 7.3

Paes.

9. An electronic device comprising:

the mounting board according to claim 4;

an electronic component having a bump electrode formed so as to
correspond to the wiring electrode in the opening portion, via which the electronic
component is mounted on the mounting board, and a gap between the first principal
surface of the base substrate and the electronic component being filled with sealing
resin,

the electronic component mounted on the mounting board by
connecting the bump electrode with a portion of the wiring electrode exposed at the
opening portion or the uncoated portion of the mounting board; and

the sealing resin filled and hardened in a gap between the first principal

surface of the base substrate and the electronic component.

10. An electronic device comprising:
the mounting board according to claim 5;
an electronic component having a bump electrode formed so as to
correspond to the wiring electrode in the opening portion, via which the electronic

component i$ mounted on the mounting board, and a gap between the first principal
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an el ectroni c conponent having a bunp el ectrode forned so as to correspond
to the wiring electrode in the opening portion, via which the electronic
conponent is nounted on the nounting board, and a gap between the first
princi pal surface of the base substrate and the el ectroni c conponent being
filled wth sealing resin, the electronic conponent nounted on the
nmounti ng board by connecting the bunp electrode with a portion of the
wiring el ectrode exposed at the opening portion or the uncoated portion of
the nounting board; and the sealing resin filled and hardened in a gap
between the first principal surface of the base substrate and the

el ectroni c conponent. 10. An el ectronic device conprising: the nounting
board accor di R@rfhé ofltRé Base sutiftaRlafg thedl Gror RIBRIRNEN BRMI TR WAl RaghECt r ode
formed so as to correspond to the wiring electrode in ghe openi ng ﬁgrtlon,
vi a which the resimct roni c conponent is nounted on the nDuntlng board, and a

gap between the first pr surface of the base substr e nd the
el ectroni c conponent bei l%f’géi'f"'il? OI"E"CPOWHOHC@&WHFF(& Oﬂrfggffw"n? &BY r oni ¢

conponent NMOURbfkche tHRDURPOEe RO aPoRYon HFANORSr rg@cctt}b‘ﬂe WhRe& bk r ode

with a portion of the wring el ectrode exposed at t openi ng portion or
t he uncoat ed p@@anHO@mnphﬁmnmgmﬂmh@nb@aoﬂmeanmnnmgb@addmﬁg resin fllled

and hardened in a gap b?lgnﬁegl?@gglakjlélﬁﬁ and flarrc] 1nagap Lt?v%gnolr ftlrst pr111c1pa]

substrate and the el ect
surface of the base substrate and the electronic component.
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